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Planetary Protection Advanced EVA 
Specific Breakout Group Tasks 
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Purposes of Planetary Protection & Implications 
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• Uncontaminated samples for science in habitat and on return 
Protect IMars life if found : 

- For study 

- For survival 



Potential Planetary Forward Contamination Pathways & Characteristics 
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Representative EVA-Associated Planetary 
Surface Forward Contamination 
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Representative Space Suit System 
Potential Leakage Path Areas 
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past 17 years, total leakage rates are on the order of 1,500 - 2000 sccm/min. 
after normal 40-hr. maintenance periods 

• This equates to current Class III Shuttle EMU suit leakage rates experienced 
during Neutral Buoyancy Laboratory (NBL) operations 


Trace Contaminants Produced By Humans 

(from Shuttle EMU Design & Performance Requirements Specification-SVHS 7800) 
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Concentrations for Selected Airborne Contaminants (SMAC’s) developed by the National 
Research Council Committee on Toxicology can be found on web-site: 

- http://www1 .jsc.nasa.gov/toxicoIogy/SMACbooks.htm 


Trace Contamination Limitations 

(from JSC 20584; Spacecraft Maximum Allowable Concentrations for Airborne Contaminants) 
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Continuation of Trace Contaminant Limitations 
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Purposes of Planetary Protection & Implications 
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Potential Planetary Backward Contamination 
Pathways & Characteristics 
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ISRU Operations Phase: 

• All of the above concerns; perhaps magnified based on the extent of operations 



Planetary Protection 

Plausible Mitigation Alternatives and Obstacles 
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PIP EVA System Topics Requiring 
Further Research & Technology Development 


o 

H— _ 

co 

o >, 

CD CO 
CL > 

(/> ffl 

0 

~ TJ 
U) 0 
TJ 


CD 

CD 


CO 

o 


CO 

CM 

If) 

CM 


O 

! 

CO 

o 

o 

CM 


(J) 


CO E 


C — 

0 
o 

CO 


c 

o 

+3 

CO 

+-> 

c 

CD 

£ 

0 

CL 

E 


CL 

sz 


z 3 

■s C 

0 .2 
+- +- 

w ^ 

c *= 

O 0 

o sz 


</) 

0 



c 
o 

3 ir, 

0 0 
0 4= 

c > 

O) o 

0 CO 

® c 

^ rrt 

3§ 

w JZ 

0 H- 

O O 
Q. « 

“1 

T3 0 

> E 

Is 


5- O 

0 z! 

Q- E 

0 O 

a. 5 

.c E 

o ° 

0 CL 
S— X 
C /5 W 
LLI C 

o 0 
- E 
E ^ 
o x 
£ 0 
w x: 

S2 c 
0 — 
> w 
O 0 

X3 0 

c ®- 
0 - 
w o 

H — 1 

B -C 
5 ® 
0 o 

■o CL 
0 >. 

N J- 

zz -*-> 

D 0 

0 C 

S is 

S D. 

CL s 


0 

sz 

■ 4-1 

0 

J— 

‘5 

cr 

o 


3 

O 


0 

£ 

H-4 

0 

0 


o 

0 

0 

0 0 

+-< 0 

0 £; 
o 3 

0 2 


Li 

0 


0 

E 


n Q. 

E CL 
O 0 
CD ■*£ 
cl ,2 


0 

0 


0 


CL 

d 

i— 

CL 

a 

0 


0 

■<_ 

0 


0 

X> 

0 

O 

CL 

CL 

0 

0 

£ 

0 

■4-1 

0 

> 

0 

O) 

c 

c 

0 

> 

CO 

CO 

] 

CL 

'5 

0 


c 

Ui 

- 0 

0 

TJ 

0 

i_ 


C 

o 

0 0 
o c 
m= o 

T3 E 
O *0 

E s 

75 2 
~ 0 
■*-» 

r“ ^ 

0 ,2 

■4- 1 3_ 

o 3 
Q. 0 


CO 

x: 

■4-1 

w 

■4—1 

o 

CO T3 
CL L. 

C CO 
,2 D) 

^ CD 

ex' 

CO J- 

o .E 

'u) 0 

o > 

n ~o 

CO £ 

■2 w 

E c 

CD q 0 
■£ 3 C 

O ■4— » S— 

0 

w o 
c c 
o o 

if) o o 


0 

o 


> 

x: 


0 c 

a. g>.2 
co .p 

* ^ 0 

.l; 0 c 

■4— 1 0 

is | 

-4-> £ _0 

g 0 C 
> O 
® (/) ® 
£ c /5 R 
T3 


0 


II 

*4— 

( 1 ) □ L 

■o W o 

■U TJ S 
C 0 Q_ 

0 £ q] 

0 "-4-4 

~ 0 -S 

O 2 0 

0 0 I 

D £ £ 


0 

■4-1 

’5 

0 

0 

E 

0 

■4-* 

0' 

>■ 

0 

< 

> 

LU 


~o 

<D 

o 

0 

0 

C 

5_ 

o 

_0 

£ 

'0 

0 

o 

CL 

0 

5— 

0 

-4-< 

0 

SZ 


SZ 

o 

o 

M— 

o 

0 

0 

> 

0 


0 

3- 

0 

> 

o 


c jj 

,2 O 

7S £ 

sz ~ 

£ 


0 


CO 


if) 
0 _J 
D CL 


0 

2C 

0 

o 

3— 

'0 

■U 

c 

0 

£ 0 
E £ 
0 0 

C T3 

C 0 

o 0 

- 2 
0 CL 
© __ 
o E 
o £ 
0 

0 


o 


c O 

V- 0 

O SZ 
CD O 

Q_ W 
0 D) 
O C 
0 

O O 
0 .1L 
0 
0 
0 

0 


E 

O 


^ L. 

O C0 

§.! 

p 

t +- 1 

E 0 

O T3 


g C 
.E 0 

0 E 

0 Q. 
0 O 

jQ — 
~~ 0 
CL > 
O 0 
0 -o 
> T3 

V c 

Q 0 


Determine what effect would the natural Martian environment (UV, radiation, thermal, 
pressure) have towards “natural mitigation” of potential Earth-based contaminants (?) 


PP Requirements Imposing 
Greatest EVA Mission/Development Costs 
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potential Earth-based contaminants (?) 

■ Information on release/escape of microbes from suits and airlocks and 
development of detection and monitoring sensors and procedures 

■ Develop tests based on human subject tests described above 


